Mutual inhibition of separase and Cdk1 by two-step complex formation.
Stable maintenance of genetic information requires chromosome segregation to occur with high accuracy. Anaphase is triggered when ring-shaped cohesin is cleaved by separase, a protease regulated by association with its inhibitor securin. Dispensability of vertebrate securin strongly suggests additional means of separase regulation. Indeed, sister chromatid separation but not securin degradation is inhibited by constitutively active cyclin-dependent kinase 1 (Cdk1) and can be rescued solely by preventing phosphorylation of separase. We demonstrate that Cdk1-dependent phosphorylation of separase is not sufficient for inhibition. In a second step, Cdk1 stably binds phosphorylated separase via its regulatory cyclin B1 subunit. Complex formation results in inhibition of both protease and kinase, and we show that vertebrate separase is a direct inhibitor of Cdk1. This unanticipated function of separase is negatively regulated by securin but independent of separase's proteolytic activity.